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Membrane lipid composition is a major determinant of protein 
organisation in the cell membrane. In a previous study, we reported 
that depletion of membrane cholesterol by methyl-ƒÒ-cyclodextrin 
(MCD) causes a marked increase in Kv1.5-current (Ikur) in neonatal 
cardiac myocytes. Here, we examined the mechanisms of the 
cholesterol effects on potassium current in adult rat cardiomyocytes 
(ARC). GFP-tagged Kv1.5 channels were transduced in ARC using 
adenoviral vectors and patch clamp experiments were performed to 
record whole-cell currents and single channel activity. Fluorescence 
recovery after photobleaching (FRAP) technique was used to 
investigate GFP-Kv1.5 channels mobility ; 3D-epi uorescence 
microscopy was conducted to follow Kv1.5 channels traf cking.
In both freshly isolated and cultured ARC over-expressing GFP-
Kv1.5 channels, MCD induced a rapid (< 7 min) increase in Ikur 
but not Ito. On the contrary, incubation with the cholesterol donor 
LDL reduced Ikur. Single channel experiments revealed that MCD 
application caused a progressive and drastic increase of the number 
of active channels. Moreover, FRAP experiments showed that MCD 
reduced both mobility and recovery of GFP-Kv1.5. Several steps 
of the traf cking process of ion channels were studied. Blocking 
SNARE-mediated exocytosis with N-ethylmaleimide prevented 
the MCD-effect on Ikur. While disruption of Golgi complex/
secretion pathway with brefeldine-A had no effect, manipulation 
of GTP-ases activity with GTP-ƒ×-S suppressed the MCD effect. 
Transfection with a dominant negative (DN) form of Rab11 effect 
but not Rab4 DN prevented the MCD. Moreover, Kv1.5 channels 
co-immunoprecipitated with Rab11 which is stringly expressed 
in myocardium and ARC (qPCR and western blot). Finally, 
3D-microscopy evidenced that Kv1.5 channels association with 
Rab11-positive recycling endosomes observed in control condition 
disappeared following cholesterol depletion.
Conclusion — Lowering cholesterol rapidly induces the insertion 
of Kv1.5 channels by a process that involves vesicle fusion and 
traf cking processes, particularly the Rab11-associated slow 
recycling pathway. Given the role of Kv1.5 channel in normal and 
pathological atrial electrical properties, this study opens news 
perspectives for therapeutic modulation of cardiac myocytes 
excitability.
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In pulmonary artery (PA), compelling evidence have suggested that 
TWIK-related Acid Sensitive K+ -1 (TASK-1) channel contribute to the 
background K+ current that support the membrane potential (Em) 
of the smooth muscle cells. However, due to poor selectivity of its 
modulators, the role of TASK-1 channel in the functional regulation 
of tone in pulmonary arteries remains elusive. The purpose of this 
study was to investigate the properties of PA isolated from mice in 
which the TASK-1 and TASK-3 genes have been deleted (TASK1/3 
knockout, KO), compared with their wild type controls (C57BL/6 
mice, WT).
Intra-PAs were isolated from adult male WT and KO mice. Vessels 
were mounted on a wire myograph for isometric tension recordings. 
PAs were also processed for gene expression studies using RT-PCR.
The addition of 10mM KCl, the K+ channel modulators 4-AP (1mM) 
and levcromakalim (10 m), or the L-type calcium channel blocker 
nifedipine (1 m), did not elicit any signi cant contractile response 
in PAs from either KO (N=3) or WT mice (N=3), suggesting that 
the Em is not depolarised and that artery is fully dilated in both 
groups. The contractile response of PA to phenylephrine, serotonin 
and PGF2α did not show any difference between the two strains. 
Potency (pEC50) of the prostacyclin analog treprostinil to induce 
relaxation on preconstricted vessels was signi cantly higher in KO 
mice (6.7 ± 0.1, N = 3) than in WT mice (7.2 ± 0.1 N = 4).
RT-PCR con rmed TASK-1 expression in PA from WT but not KO mice 
whereas TASK-3 was not expressed in either WT or KO mouse PA. 
TASK-2, TASK-5, TWIK-2, Kv1.5 and Kv2.1 RNA levels did not show 
any signi cant alteration between WT (N = 3) or KO mice (N = 3).
The PA isolated from KO mice does not display any resting tone or 
altered responses to the studied agonists. Surprisingly, response 
to treprostinil was increased, and TASK-1 absence in PA was not 
compensated by alteration of other K+ channels expression. The 
results thus far do not support a major physiological role for TASK-1 
in mouse PA.
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Le cœur est soumis à différentes tensions qui interviennent au 
niveau cellulaire pour réguler l’activité cardiaque. Parmi ces forces, 
on peut noter l’étirement membranaire au cours de la contraction, 
les forces de cisaillement dues au  ux de sang ou l’étirement des 
membranes lors du gon ement cellulaire osmotiquement induit. 
Tous ces stimuli mécaniques sont convertis en signal électrique, le 
plus souvent par une entrée de cations dans la cellule, susceptible 
de moduler l’activité électrique de la cellule.
Nous avons mis en évidence chez la Drosophile, l’implication de 
PAINLESS, canal TRPA, dans le couplage mécano-électrique de la 
cellule cardiaque. Au cours de la dépolarisation membranaire, 
PAINLESS est responsable d’une entrée de charges calciques qui 
prolonge la dépolarisation et régule la fréquence cardiaque. En 
plus de son rôle dans le couplage excitation-contraction, PAINLESS 
semble également impliqué dans la régulation de l’activité 
cardiaque lors des mouvements de la larve. Le cœur de la drosophile 
a la particularité de s’arrêter quand la larve se contracte pour 
avancer. Ceci est sans doute dû à une augmentation de la pression 
autour du cœur ou à un étirement direct des cellules cardiaques 
par les muscles d’attachement. La perte de cette réponse chez 
les mutants painless, et les différentes expériences mimant ces 
stimuli (étirement membranaire, variation de pression) menées 
sur le cœur in situ, con rment l’implication de PAINLESS dans la 
transduction du signal mécanique en signal électrique.
En conclusion, il apparait que PAINLESS est impliqué dans la 
régulation de l’activité cardiaque au cours de stimuli mécaniques 
et qu’il est un élément majeur de la voie de transduction du signal 
mécanique.
